The objectives of this study were to assess the current occupational hygiene practices of occupational health nurses and to assess their attitudes to the identification and initial quantification of workplace hazards. A questionnaire was mailed to all occupational health nurses registered with the South African Society of Occupational Health Nurses. Responses were obtained from 221 (53.7%). Responders and non-responders did not differ on key characteristics. Only 14 (6%) of the respondents performed occupational hygiene tasks as part of their routine work and only 31 (14%) volunteered hazard identification and quantification ABOUT THE AUTHORS: Ms. Lowe is senior medical natural scientist, epidemiology unitand Dr. Rees is Acting Director,
as tasks that would significantly improve practice. Nevertheless, when asked directly, 120 (54%) agreed that occupational hygiene fell into the ambit of occupational health nursing. Over 70% were positive about receiving theoretical and practical hygiene training. Constraints to greater hazard identification included limited time and resources and concern about intruding into the domains of other practitioners. Sufficient numbers of occupational health nurses were interested in identifying hazards in the workplace for training courses to be planned and offered now; however, restraints to practice need to be clarified and removed for these new skills to be used effectively.
O ccupational health services (OHS) are essentially preventive. Their primary focus is to control workplace hazards, thereby preventing health deviations due to work. Occupational hygiene is the key component of OHS, as its purpose is to identify, evaluate, and control workplace hazards.
With changes taking place within the occupational health arena in South Africa, especially in legislation and compensation, interest in the structures and delivery of occupational health services and the type and nature of the front line occupational health worker required has increased. Occupational health surveys have clearly identified a lack of suitably trained personnel as a key limitation in the development of effective OHS (Bachmann, 1991; Kocks, 1991a,b; Lowe, 1990; Myers, 1991; Rex, . 1991; Sitas, 1988; Smith, 1993) . This lack is most evident in the discipline of occupational hygiene, as there were only six fully trained hygienists in the country in 1992 (Baker, 1992) .
Studies document the impact of the lack of occupational hygiene on the distribution, nature, and content of OHS in South Africa (Lowe, 1990; Sitas, 1988) . Inadequate services are offered, especially by small establishments, and there is minimal monitoring of environmental conditions in establishments employing less than 500 workers.
The development of a hygienist with basic training is essential to improve occupational health practice. Because of the scarcity of occupational hygienists (Baker, 1992) , and as occupational qealth nurses are the most numerous occupational health practitioners, it is possible that identification and initial quantification of hazards could be incorporated into their role if this function is perceived by them as relevant and acceptable.
Occupational health nurses, as primary level hygienists, could perform fundamental hazard identification and initial quantification of the hazard (e.g., noise in dBA) so that unsafe areas could be identified and the need for more formal risk assessment evaluated. In addition, through monitoring workers, occupational health nurses are well placed to relate exposure and effect and to audit hazard control strategies.
An expanded role for occupational health nurses is congruent with recent views on the future of occupational health nursing. Many believe that future challenges will demand a knowledge of both clinical and hygiene skills from the occupational health nurse, and interprofessional cooperation to provide a client driven service will be needed (Carter, 1993; Kogan, 1993) . Alston (1993) stated that the occupational health nurse will be expected to work as a member of inter-disciplinary teams and occupational health nurses should question assumptions made about their standards of practice and competence. According to the World Health Organization (WHO, 1988) , occupational health includes functions that would not be part of personal health care. WHO recognizes occupational health nurses as key professionals in the practice and management of occupational health. Blythe (1984) also feels that the role of occupational health nurses is limited only by their willingness to practice in other fields; in smaller factories especially, they may be expected to extend their role. This is unlikely to be sustained in South Africa unless continuing education and training in occupational health and occupational hygiene are recognized as essential for maintaining and promoting this unique branch of the nursing profession.
EDUCATION OF THE OCCUPATIONAL HEALTH NURSE IN SOUTH AFRICA
The educational preparation for occupational health nurses in South Africa is under revision at present. The University of Witwatersrand and technikons (equivalent of a polytechnic school to train students or technologists at a practical level), in response to the expressed need of the JUNE 1996, VOL. 44, NO.6 occupational health nurses, have drawn up a course that will award the nurses a BTech in Occupational Nursing, but this has as yet not been sanctioned by the South African Nursing Council (SANC). This course will include aspects of occupational hygiene theory and practice.
The current training is the Occupational Health Nursing certificate. Applicants require a matriculation certificate and a 4 year basic nursing diploma or degree which qualifies them as a registered nurse (i.e., general nurse, midwife, community health nurse). The course is part time, 1 day a week for 6 months at a technikon. The curriculum includes professional practice, management, psychosocial aspects, industrial hygiene, occupational medicine and diseases, epidemiology, and statistics in OHS. Students also complete a workbook and various assignments during this period. Examinations are written at the end of 3 and 6 months.
A BTech degree course, which may replace the certificate course, is to be offered at technikons situated in major cities. Credit will be given for their 4 year basic qualification; thus, only another year of full time study will be required. The course will consist of two major subjects, occupational health and occupational health nursing, and two minors, nursing management and nursing research. The subjects will be divided into modules and include practical training in the field, assignments, and a research project. Year work in each subject will contribute 40% to the final mark. The examination will comprise 3 hour papers for each of the major subjects as well as for nursing management. The research project will contribute the other 60% for nursing research. Should this BTech degree receive approval from the SANC, the nursing faculties will be able to call on their colleagues in environmental and occupational hygiene faculties to teach the nursing students. In personal conversation with staff, it seems it would be possible to offer short courses in identifying occupational hazards to nurses trained under the certificate requirements.
OBJECTIVES OF THE STUDY
The authors sought to determine: • Occupational health nurses' current practice regarding hazard identification and occupational hygiene. • The occupational health nurses' willingness to be trained in the basics of hazard identification and initial quantification. • The occupational health nurses' willingness to undertake hazard identification and initial quantification.
METHODS
This descriptive study included all current members of the South African Society of Occupational Health Nurses (SASOHN). Mailing lists (1993) were obtained from SASOHN and a piloted questionnaire was mailed to all members. Non-responders were sent the questionnaire on two more occasions and then telephoned. The questionnaire covered personal details, factory/workplace details, experience, staffing details, role of the occupational health nurse in that workplace, involvement in 
RESULTS
Four hundred eleven questionnaires were mailed and 221 (53.7%) were returned answered. Another 29 (7%) were returned unanswered.
Non-responders
A 10% sample of the non-responders who lived in 290 Gauteng (a province of South Africa) was telephoned to ensure that the non-respondents were not significantly different from the responders. No statistical differences were found for age, qualification, willingness to train and identify hazards, or thoughts on whether this would be relevant to their jobs. The results should, however, be treated with caution because of the size of the nonresponders sample.
Educational Comparison of Responders and Non-responders
In this study, 79.6% of the responders and 80% of the non-responders had a recognized occupational health qualification. SASOHN has long felt the need for a more comprehensive course and has consistently lobbied the SANe in this regard. Various supplementary and other short courses have been attended by nurses working in occupational health, but these courses have not been recognized by the SANe. These courses had been attended by 7% of the responders and 10% of the non-responders.
Demographics
The mean age of the respondents was 45 years and for non-responders, 46. Fifty percent of the nurses had spent less than 10 years working in industry, 41% between 10 and 19 years, and 8% more than 20 years.
The respondents were spread through 48 types of workplaces. Twenty-eight (12.6%) worked in the mining and refining sector, 50 (22.6%) were in engineering and heavy industry, and 16 (7.2%) were in the chemical or pharmaceutical industry. Thirteen (5.8%) did not specify the type of industry.
Current Role of the Occupational Health Nurse
General health education programs were conducted in 185 (84%) of the workplaces, and the educator in 173 (82%) instances was the occupational health nurse. Routine functions, as reported by the occupational health nurses, are presented in Table 1 .
Seventy-two respondents (33%) claimed to perform occupational hygiene tasks, only 14 of whom (6% of the total) cited recognized generally accepted occupational hygiene tasks (Table 2) . Other tasks not generally accepted as occupational hygiene, but listed as occupational hygiene by the occupational health nurses, are shown in Table 2 .
Forty-two (19%) occupational health nurses claimed to monitor at least one (some more than one) hazard (Table 3) . It was not clear from the answers provided to the questions whether this activity was hazard or effect monitoring, and the table should not be read as if the concentration of the agent (e.g., lead) was measured by the occupational health nurse.
Personal Perceptions and Attitudes
When occupational health nurses were asked to list functions that would improve their role as occupational health nurses, only 31 (14%) identified occupational hygiene functions. However, when asked directly, 120 
Tasks Accepted or Rejected as Occupational Hygiene
(54%) agreed that occupational hygiene fell into the occupational health nurse's ambit, and 11 (5%) were ambivalent about the issue. One hundred eight occupational health nurses (49%) thought they could be more involved in occupational hygiene. One hundred seventytwo (78%) said they would like to have theoretical occupational health training, and four were ambivalent. Thirty-seven occupational health nurses (17%) said they would refuse training because of no interest (9), they knew enough (5), or they already had a qualification (2). Other reasons were limited time and staff, expensive equipment, the existence of occupational hygiene staff, and encroachment on others'jobs. Practical training would be appreciated by 155 (71%) and refused by 49 (22.4%) of the occupational health nurses. Of these, 5 already had qualifications, 12 had no interest, and 13 gave limited time or staff as the reason. Other reasons were encroachment on other's jobs, experts were better, and that it was not a nurse's job.
The hazards about which the occupational health nurses would like to be trained are listed in Table 4 .
South Africa has specific regulations for lead and asbestos, but not for dust. In addition, general regulations apply to noise, heat, and light. As seen in total of 164 (74%) said they felt the training would be either relevant or very relevant to their jobs. Time, lack of institutions providing training, and lack of resources were the most frequent constraints to training stated by the occupational health nurses. One hundred nine nurses (49%) said they would be willing to measure hazards in the workplace, 99 (45%) would not, and 1 person was prepared to, depending on the situation.
Age (as a categorical variable <45 yrs. or >45 yrs.) and nature of industry were examined to determine whether either was significantly associated with willingness to measure hazards in the workplace. Neither was: x 2 = 0.5; p=.479 for age and x 2=2.21; p=.82 for nature of industry.
DISCUSSION
The major objectives of this study were to determine the current occupational hygiene functions of occupational health nurses, and to determine their attitudes to an increased involvementin basic occupational hygiene tasks, such as hazard identification and initial quantification. The overall response rate of 54% was disappointing, but this was 54% of all members of SASOHN, and not of a sample. In addition, many sectors of industry were represented in the 48 different types of industry in which the respondents were employed, and responders and non-responders were similar in key characteristics. The broad range of functions quoted testify to the versatility and willingness of the nurses to broaden their scope of activity.
In addition to response rate, a potential limitation of the study was the lack of clarity about the meaning of occupational hygiene, as it became apparent that to some of the occupational health nurses, industrial and occupational hygiene are not synonymous; industrial hygiene had come to mean sanitation and general housekeeping in the factory. This was not a major problem, however, as most of the questions were closed ended with clearly defined functions integrated into the question. In general, although occupational health nurses did not necessarily think of occupational hygiene as an occupational health nurse function, when asked if they would accept training and perform basic measurement tasks, many answered positively and felt that this activity would improve their practice. It might be advisable in many workplaces to reassess, and if necessary to reallocate, the duties of occupational health nurses to allow them to make use of occupational hygiene training.
Constraints to training and additional functions were mainly due to their heavy workloads, lack of time, and lack of resources. Resistance from management and other categories of staff was also seen to be problematic. The fact that 72% of the occupational health nurses fell between 35 and 54 years of age and 49% had spent more than 10 years in industry should assure industrialists that training occupational health nurses would not be wasted but, rather, would contribute to their adaptability and efficiency.
The nurses expressed the opinion that their role in industry is undervalued. This is confirmed when the person to whom they report is noted; 55% of the occupational health nurses report to the safety officer or personnel department. This is clearly unacceptable, as there will be times when they should be able to influence health matters and practice in the workplace; ILOIWHO (1952) stated "occupational health nurses should have direct access to top management." The fact that 53% of occupational health nurses are not consulted when changes to machines or process are made limits their ability to identify job related ill health and to make suggestions about possible side effects. Possibly an enlarged occupational hygiene role would go some way to increasing the perceived value of occupational health nurses.
Attitudes of Nursing and Occupational Hygiene Authorities
The authors conducted personal interviews with key people to determine the attitudes of nursing and occupational hygiene authorities to involving occupational health nurses in hazard identification.
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According to deWitt (personal communication, January 1995), the SANC would have no objection to nurses being offered courses in environmental measurement.
There is no statutory restriction on who may receive occupational hygiene training, but participants will not be "approved inspection authorities" (personal communication, Department of Labour, 1995) . This means that occupational health nurses would not be able to satisfy the provisions in occupational health and safety legislation which require hazard measurement even if the occupational health nurses had received hazard measurement training. The President of the Occupational Hygiene Society supported this view.
No tertiary institution in South Africa offers a masters degree for qualification as an occupational hygienist, but the Board for Occupational Health, Safety, and Environmental Professionals makes a distinction between measuring (identification) and monitoring the environment-monitoring would necessitate a formal report from an approved inspection authority. Short courses in measurement of environmental hazards are available at two technikons which are open to all, after which they may identify hazards but do not qualify as occupational hygienists. Short courses currently being offered are for noise, light, ventilation, heat stress, asbestos, and lead and an introduction to chemicals and occupational hygiene legislation.
RECOMMENDATIONS
Based on the findings of the study and the personal interviews, the authors have the following conclusions. • Short courses on specific hazards, such as noise, are needed to enable occupational health nurses to confirm the existence of such a hazard. These courses could be offered at appropriate technikons after discussion with SASOHN, state departments, and occupational hygienists to determine course content and the qualifications needed by the trainers. It is essential that both occupational hygienists and occupational health nurses be involved in the design of the courses and experts be brought in if necessary by the technikons. • The limitations to occupational health nurses acting as primary level hygienists and the means of addressing them, could be identified through small group discussions with occupational health nurses, occupational hygienists, and other groups.
CONCLUSION
It is evident that there is sufficient interest among the occupational health nurses to offer hazard identification courses now. The first course should be held on noise identification. The limitations to a broader and more inclusive approach should be tackled in parallel and will involve interaction with industry and occupational health nurses.
